Sequential changes in the splanchnic circulation during continuous endotoxin infusion in sedated sheep: evidence for a selective increase of hepatic artery blood flow and loss of the hepatic arterial buffer response.
On-line recording of the sequential changes in systemic, pulmonary, mesenteric, hepatic and renal circulations during onset of endotoxaemia and at 24 h of established hyperdynamic sepsis were evaluated in seven chronically instrumented and sedated sheep receiving a continuous intravenous infusion of Escherichia coli endotoxin (20 ng min-1 kg-1). A transient and significant (P < 0.05) pulmonary arterial vaso-constriction was noted after 13 +/- 4 min, and was followed immediately by a simultaneous significant decrease of coeliac trunk, superior mesenteric artery, and portal vein blood flow to below 50% of baseline values. The superior mesenteric artery and portal vein blood flows partially recovered pre-endotoxin levels to 69 and 75% of baseline, respectively, after 70 min of endotoxin infusion. In contrast, the coeliac trunk blood flow remained reduced for a more prolonged period of time, but then completely recovered baseline values at 100 min. The response of the hepatic artery was biphasic, and consisted of a transient (5-10 min) vasoconstriction at 40 min followed by transitory increase of hepatic artery blood flow reaching a maximum of 921% of baseline values at 102 min. Contrasting with the early changes observed in mesenteric vascular resistances mostly unrelated to systemic haemodynamics, the response of the renal vasculature appeared to be more dependent on changes of renal perfusion pressure. A follow-up at 24 h revealed that the continuous intravenous infusion of endotoxin reproduced some of the most characteristic features of human sepsis with increased cardiac output and decreased vascular resistances of all vascular beds. We conclude that hepatic artery blood flow is selectively and considerably increased in early endotoxaemia in sheep independently of changes in portal vein blood flow, suggesting a disregulation of the physiologic hepatic arterial buffer response, most probably secondary to an increased liver oxygen demand required for phagocytosis, transport, and digestion of the the sudden overload of bacterial endotoxins.